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1. 特許第 3720797号 超音波診断装置 
特許権者：西條芳文，フクダ電子株式会社 
発明者：西條芳文，田中明，坪根泉，関水英正 
















































































スコープ（Tektronix TDS7154B, Beaverton, OR, USA，アナログ帯域：1.5GHz，サ
ンプルレート 20GS/s，垂直分解能：8 ビット）を利用し，LAN ケーブルを介し
て制御用コンピュータに転送した。観察視野内の 1 点に対して 4 回程度の波形
を平均化処理し，ノイズの低減を図った。 
(a)












































































































5000 100 200 300 400





























































































の青色の Lipid coreの部分は音速値が小さいことが示されている。 
超音波の音速と組織の弾性率の関係は，  
ρ





































































2004年 6月にはイタリア・ローマの Università degli Studi di Romaおよびトリノ
の Isutituo per la Recerca e la Cura del Cancro，2004年 11月にはオランダ・ロッテ
ルダムの Erasmus Medical Centre，ナイメゲンの St. Radboud Medical Center，ドイ
ツ・ボフムの Ruhr Universitätなどで実機を操作し，研究者らとディスカッショ
ンを行い，ヨーロッパ最大の医用機器の展示会であるMEDICA2004に出展した。
さらに，2005年 9月には IEEE UFFCカンファレンスに出展した。 
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9. SUMMARY OF RESEARCH RESULTS 
 
 For precise imaging of cells, pre-treatments such as antibody sensing are needed in electron scanning microscopy and 
laser scanning microscopy with fluorescence technique. Non-contact nano-imaging of cells without pre-treatment is anticipated 
for repeated measurements under various conditions. The objective of the present research is to develop a nano-imaging system 
that can measure sound speed, attenuation and acoustic impedance of cells with high frequency ultrasound. Further, we 
compare the distribution of acoustic properties within a cell and cytoskeleton such as actin filaments or tubulin in order to prove 
the usefulness of the system in the measurement of cellular biomechanics. 
 An electric pulse with the pulse width of 2 ns was generated by high speed mechanical switching was directly input into 
the ultrasonic transducer. The pulse response was analyzed by a digital oscilloscope. Two servo linear motors controlled by a 
microcomputer board were used for the scanning in both x- and y-axis of the imaging system. The total system was controlled by 
a workstation and 300x300 points data acquisition was done within two minutes. The interference between reflections from the 
surface of the specimen and the interface between the specimen and a glass slide was analyzed in frequency domain. The 
algorithm for calculation of the thickness and the sound speed of the specimen was established and finally two-dimensional 
mapping of quantitative sound speed distribution was displayed. 
 Cooling effect of pulmonary vascular endothelial cells was investigated with actin filaments staining, electric impedance 
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